Idaho National Engineering and Environmental Laboratory

Decomposed
Sulfuric Acid

Hydrogen/lodine
Mixture

(_T—— > Hydrogen

Very High
Temperature
Reactor

Membrane

Heat Exchanger
Heat Exchanger

(UL

¢ lodine/Water
Mixture

Sulfuric Acid

—

Decomposed
Sulfuric Acid

——

Thermochemical cycles combine
heat with chemical processes to

split water into its hydrogen and

oxygen components.
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Producing Hydrogen:
The Thermochemical Cycles
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As the lead laboratory for the Department of Energy’s Office of Nuclear Energy, Science and Technology,
the Idaho National Engineering and Environmental Laboratory is assuming a major role in developing
technologies to produce hydrogen using nuclear energy.

Continued from front

INEELs themochemical cycles
project includes tasks to:

* Identify materials that can with-
stand the high temperatures and
corrosive conditions required in
many thermochemical cycles.

* Develop efficient separation
methods for complex chemical
mixtures.

* Improve kinetics.

* Improve the efficiency of electro-
chemical steps included in some
of the cycles.

Specific INEEL thermochemical
cycles projects include:

* Possibly integrating thermo-
chemical water splitting as one of
the hydrogen production pro-
cesses to be conducted by the Very
High Temperature Reactor that
could be operating at the INEEL
site by around 2015.

* Working as a subcontractor to
General Atomics on the concep-
tual design of an integrated
nuclear reactor/sulfur-iodine cycle
for hydrogen production.

* Participating with other national
laboratories in working with the

The INEEL is one of the U.S. Department of
Energy’s multiprogram national laboratories,
and is managed by Bechtel BWXT Idaho, LLC.
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Department of Energy’s Office of
Nuclear Energy, Science and
Technology onan R&D plan that
will lead to the eventual demon-
stration of hydrogen production
using nuclear energy.



